Rhodococc'us equi is a pathogen causing pneumonia or enteritis or both, characterized by severe infections and high mortality rate, in foals 1 to 3 months old (1) . The natural route of R. equi transmission is generally regarded as inhalation and ingestion. The primary source of infection is believed to be via soil (1, 6) . It is characteristic of the disease that it occurs endemically on some farms and sporadically on others and is not recognized on most (5) . Attempts to analyze this aspect of the disease have been made (4, 10, 12) , but a clear explanation has not been determined.
We have recently shown by immunoblotting the association of 15-to 17-kDa antigens in clinical and environmental isolates of R. equi with virulence in a mouse model and suggested that those antigens may be useful virulence markers for R. equi isolated from horses and their environment (7) . The purposes of this study were twofold: (i) to compare the prevalence of virulent R. equi among environmental isolates collected from a farm in which R. equi infection is endemic as well as from a farm in which R. equi infection has not occurred and (ii) to verify the assumption that farms with a potential for endemic infection can be distinguished on the basis of whether virulent R. equi has contaminated their environment.
Two horse-breeding farms in Hokkaido and Aomori prefecture, Japan, were used in the study. Farm S was a horse-breeding farm where the disease had been a problem for several years, clinically affecting at least 10 For the selective isolation of R. equi, nalidixic acidnovobiocin-actidione (cycloheximide)-potassium tellurite (NANAT) medium, previously described by Woolcock et al. (10) , was used. One gram of feces or soil was diluted serially with a 10-fold volume of sterile saline. Each dilution was inoculated onto two plates of NANAT medium. The plates were incubated at 37°C for 2 or 3 days. All suspect colonies of R. equi were counted, and the number of viable organisms per gram of feces or soil was calculated (8) . Two to ten colonies per specimen were subcultured and identified in our laboratory and were tested for the presence of 15-to 17-kDa antigens by immunoblotting, as described previously (7) . The antigens were examined by using sodium dodecyl sulfate-polyacrylamide gel electrophoresis (4.5% stacking gel and 12.5% separating gel) by the method of Laemmli (2 (8) . The isolates were tested for the presence of the virulence marker antigens by immunoblotting. Virulent R. equi showing 15-to 17-kDa antigens from soil was found in 28% of the isolates from farm S and 5% of the isolates from farm M ( Table 1) . Virulent R. equi from feces of mares and foals appeared in 14 and of 24% of the isolates from farm S, and 16 and 4% of the isolates from farm M, respectively. There was a significant difference in the prevalence of virulent R. equi isolates from the soil and the feces of foals between farms S and M (Table 1) . Mouse pathogenicity tests were done with the isolates (7) . All 61 isolates showing the 15-to 17-kDa antigens (Table 1 ) killed mice at concentrations of 106 cells and were confirmed to be virulent.
To study how foals are exposed to virulent R. equi, three foals from farm S were used to collect fecal specimens at weekly intervals for 6 weeks. As shown in Table 2 , the number of R. equi in the feces of foals ranged from 103 to 105/g of feces. Ten colonies per specimen were subcultured, and the isolates were tested for the presence of the marker antigens. Virulent R. equi appeared in 27% of the isolates from foal 1, 50% of the isolates from foal 2, and 63% of the isolates from foal 3. During the observation period, the three foals appeared to be healthy.
The present study revealed that the environment of the horse-breeding farms with endemic R. equi infections was heavily contaminated with virulent R. equi, whereas the environment of the farm with no history of R. equi infection was only slightly contaminated with the virulent organism. Furthermore, foals bred on a farm with the endemic disease were exposed more frequently to virulent R. equi in their intestine and environment than those of a farm without the problem. The main routes of infection are inhalation and (4) pointed out the danger of progressive development of infection in affected soil on horse farms with prolonged use, because conditions favorable for proliferation of R. equi are provided in the environment of horse-breeding farms. These empirical observations suggest that management and environmental circumstances have a major role to play in determining the magnitude of an infection and therefore in the prevalence of the disease. The present study suggests one more important fact to explain the characteristic of R. equi infection in foals: the difference in the prevalence of the disease on the farms is related not only to the number of R. equi in the environment but also to the prevalence of virulent R. equi in the environment.
Further studies are necessary to confirm this assumption and to prevent progressive contamination of virulent R. equi in horse-breeding farms with endemic infections.
